In this paper the model of research of large deformations of solids of incompressible elastic materials is constructed. The incremental method is used. By linearization of a resolving equation the system of the linear algebraic equations is received. Numerical modelling is based on finite element method.
Introduction
Investigation of nonlinear deformations and the development of various methods of calculating real structures are presented in literature extensively, for example . In this paper the investigation of solids for incompressible elastic materials is considered. Problems of mathematical modelling of the behavior of elastic incompressible materials are very important. Incompressible materials, including rubber and other elastomers, are the most important objects of research of the nonlinear theory of elasticity. This is due to their property that they allow large deformations, while maintaining the elastic properties.
Kinematics
For a describing of finite deformations the deformation gradient F is used [6, 9, [10] [11] [12] [13] [14] [15] [16] [17] 
Constitutive equations
The Cauchy stress tensor 
where
F is a changing of volume. An isotropic material is considered and in this case the strain energy density is defined as   B is the corresponding invariants of tensor B . The algorithm of investigation is based on incremental method, which was applied by authors in [10] [11] [12] [13] [24] [25] [26] . Therefor the Truesdell stress rate of Cauchy stress tensor (1) is used [10] [11] [12] [13] [24] [25] [26] : 
The penalty method is applied for solving of problems with incompressibility [4, 9] . The material is considered as being nearly incompressible, and the pressure is introduced into the equation as an independent variable:  
P k J 
For these measures, the third invariant
Thus, the strain energy density is represented in the form of a sum of two terms, the first of which depends on the changes in volume, and the second -on the invariants of the measures imposed deformations: 
Variational formulation
The research algorithm is based on an Update Lagrange formulation. The principle of virtual work in terms of the virtual velocity is used [13] [14] [15] [16] [24] [25] [26] :,
where  is the current volume, S  is the surface on which the force p is applied, f is the body force vector, v is a velocity vector, k is the number of a step.
After linearization and replacing derivatives by increments in (4) (for example, stress tensor can be written as
The constitutive equation in increments is received from equation (3) as
Solving the equation (5), using (6), the displacement vector of the current configuration is obtained k  u , which defines the next step configuration 
Numerical example
The numerical implementation is based on the finite element method. An 8-node brick element is used [16] [17] [18] . As an example the potential of the neo-Hookean material is considered [6, 9] :
where  are shear modulus. Then the stress tensor is derived as
The plane stress of the strip 6.5×6.5×0.079 mm 3 with a hole 0.5 mm in diameter is considered [6] . The strip was stretched in the horizontal direction in six time ( fig. 1 ) and neo-Hookean material is used with µ=0.4225 N/mm 2 . In the Fig. 2 the finite element model is shown and in the Fig. 3 -the final mesh. 
Conclusion
A numerical algorithm of the investigation of solids for incompressible materials using the left Cauchy-Green tensor is described. The constitutive equations are obtained using the strain energy density. Calculation algorithm is based on the linearized equation of virtual work, defined to actual state. The penalty method is applied for solving of problems with incompressibility. A system of the linear algebraic equations is received. Numerical modelling is based on finite element method.
